Introduction
Declinol is blended formula developed by one of us (SK) consisting of a number of key ingredients such as Kudzu, Bitter Herbs (Gentian, Tangerine Peel) and Bupleurum and other herbals (Table 1) . e primary indication of this complex and the pilot study described in this article involve Declinol's e ect in alcoholism. Because this the rst report on Declinol, we are compelled to brie y review these three important ingredients role in alcoholism including both central and peripheral actions. the country. Herbal products are also made from the root of another related Asian species of kudzu, called Pueraria thomsonii. e main compounds found in the root of the kudzu are the iso avones, like the compound daidzein, also included are the iso avone glycosides, like daidzin and the compound called puerarin. In any batch of kudzu roots, the total content of iso avone o en varies widely from 1.77%-12.0% depending on the growing conditions of the herb. e compound puerarin is always found in the highest concentration among all the iso avones, second is daidzin, followed by daidzein.
Keung et al. [2] reported that Daidzin is a potent, selective, and reversible inhibitor of human mitochondrial aldehyde dehydrogenase (ALDH) and this natural compound suppresses free-choice ethanol intake by Syrian golden hamsters. Other ALDH inhibitors, such as disul ram (Antabuse) and calcium citrate carbimide (Temposil), have also been shown to suppress ethanol intake of laboratory animals and are thought to act by inhibiting the metabolism of acetaldehyde produced from ingested ethanol. e anti-craving e ect of disul ram may also be due to inhibition of dopamine beta hydroxylase thereby increasing neuronal dopamine [3] .
Moreover, in vitro, daidzin potently suppresses hamster liver mitochondria-catalyzed acetaldehyde oxidation. Accordingly, the authors suggest that their results indicate that (i) the action of daidzin di ers from that proposed for the classic, broad-acting ALDH inhibitors (e.g., disul ram), and (ii) the daidzin-sensitive mitochondrial ALDH is not the one and only enzyme that is essential for acetaldehyde metabolism in golden hamsters. Additionally, Lin et al. [4] also showed that daidzin, are e cacious in lowering blood alcohol levels and shorten sleep time induced by alcohol ingestion in rat models of alcoholism. Furthermore, other iso avonoids found in Kudzu were also evaluated by Lin et al. [4] . When given orally to P rats at a dose of 100 mg/kg/day, daidzein, daidzin, and puerarin decreased ethanol intake by 75%, 50%, and 40%, respectively without negative e ects on overall water consumption. In fact Lin et al. [4] suggested the anti-craving e ects of these compounds may be due to CNS mechanisms. In fact Keung et al. [5] demonstrated a direct correlation between ALDH-2 inhibition and ethanol intake suppression and raise the possibility that daidzin may in fact suppress ethanol intake of golden hamsters by inhibiting ALDH-2. However, this e ect by daidzin is not like a classical ALDH-2 inhibitor because it does not also inhibit the cytosolic form, of liver ALDH-1, which is a very e cient catalyst of acetaldehyde oxidation. us daidzin can suppress ethanol intake of this species without blocking acetaldehyde metabolism. Keung [6] following experimentation suggested that correlation studies using structural analogs of daidzin led to the hypothesis that the mitochondrial MAO/ALDH-2 pathway may be the site of action of daidzin and that one or more biogenic aldehydes such as 5-hydroxyindole-3-acetaldehyde (5-HIAL) and/or DOPAL derived from the action of monoamine oxidase (MAO) may be mediators of its antidipsotropic action.
Another area of investigation into the antidipsotropic e ects of Kudzu and associated ingredients relate to potential anti-anxiety activity an important element in relapse and drug seeking [7] . Interestingly, extracts of kudzu have been used as a hangover remedy in China for many centuries, and therefore Overstreet et al. [8] tested the ability of NPI-031G (puerarin), an iso avone isolated from kudzu, to counteract anxiogenic e ects associated with withdrawal from chronic alcohol exposure. ese studies [8] showed NPI-O31G (50 and 150 mg/kg ip) signi cantly increased the social interaction and locomotor activity reduced by withdrawal from 17 days of alcohol (7%) diet. e e ects of NPI-031G resembled those of the benzodiazepine antagonist, umazenil (5 mg/kg), and the 5-HT (2C) antagonist, SB 242084 (1 mg/kg). Importantly, these ndings are consistent with NPI-031G being a weak benzodiazepine site antagonist. Based on intensive investigations [8] and suggestions that long -term GABA agonists such as rimonabant, a cannabinoid CB1 receptor inhibitor, induce unwanted mood changes (i.e. suicidal ideation) we are proposing that GABA antagonistic properties may indeed be quite bene cial especially in long-term therapy.
Puri ed puerarin another ingredient in Kudzu root was also shown to suppress alcohol intake in the short term as well reducing withdrawal reactions in high ethanol preferring rats. However this e ect does not seem to be due a central brain mechanism [9] .
While the literature seems to support an e ect of Kudzu and especially iso avonoid constituents to suppress ethanol intake in animal models, in contrast, Shebek and Rindone [9,10] were unable to reproduce this e ect in humans. Speci cally, in a prospective, randomized, double-blind controlled clinical trial they found no di erence between Kudzu and placebo a er a one month treatment period in either reducing alcohol craving and or promoting sobriety.
However, Lukas et al. [10] from McLean Hospital designed a study to test the e cacy of a kudzu extract in a clinical population. Speci cally, male and female "heavy" alcohol drinkers were treated with either placebo or a kudzu extract for 7 days and then given an opportunity to drink their preferred brand of beer while in a naturalistic environment. ey found that Kudzu treatment resulted in signi cant reduction in the number of beers consumed. e current evidence favors the safety of Kudzu root although some have questioned the potential build-up of acetaldehyde following its administration to humans [11, 12] . On the other side of the safety issue, Singh et al. [12] evaluated the protective e ects of puerarin from kudzu root against alcohol-induced toxicities. Alcohol withdrawal a er 70 days of drinking generated severe withdrawal symptoms including seizure-type EEG activity. Puerarin suppressed the addictionmediated abnormalities but did not a ect the in ammation-related abnormalities.
Research to date supports the role of certain known ingredients in Kudzu root like the natural product 7-O-glucosyl-4'-hydroxyiso avone (daidzin), isolated from the kudzu vine (Pueraria lobata), a known speci c inhibitor of ALDH2 that suppresses ethanol consumption.
is compound has provided a strategic model to develop other selective ALDH-2 such as CVT-10216 showing anti-relapse properties [13, 14] . All of this extensive work led to the question as to how does for example, 7-O-glucosyl-4'-hydroxyiso avone inhibit ALDH2. It is well known that the ALDH2*2 gene encoding the inactive variant form of mitochondrial aldehyde dehydrogenase (ALDH2) protects nearly all carriers of this gene from alcoholism. Inhibition of ALDH2 has hence become a possible strategy to treat alcoholism [15] . Accordingly, Lowe et al. [14] found that the structure of daidzin/ALDH2 in complex at a 2.4 resolution shows the iso avone moiety of daidzin binding close to the aldehyde substrate-binding site in a hydrophobic cle . Moreover, it also includes glucosyl function binding to a hydrophobic patch immediately outside the iso avone-binding pocket. ese observations provide an explanation for both the speci city and a nity of daidzin (IC50 =80 nM) and the a nity of analogues with di erent substituents at the glucosyl position.
Bitter herbs (Gentian, tangerine peel)
Bitter herbs have a long and successful tradition of use for a number of health purposes [16] . Bitters have been used for centuries to improve digestion, and are still commonly used in many cuisines to be taken before meals to stimulate digestive powers. It used to be assumed that bitters only stimulated receptors in the mouth, and then somewhat in the digestive tract. It has been demonstrated however, that bitter receptors exist throughout the entire gastro-intestinal tract [17, 18] . When triggered by bitter compounds, these receptors then stimulate a myriad of bodily functions [19] [20] [21] . In addition to digestion, these receptors promote absorption of nutrients, blood sugar homeostasis, and can even help with weight control. Moreover, speci c bitter receptors seem to promote the elimination of absorbed toxins from the gut [22] [23] [24] .
One of the herbals in Declincol, Gentian, is considered the king of the bitter herbs. In tests, it was found that the bitter taste from Gentian can still be perceived even when diluted down to 1 part in 12,000 [25] . Tangerine Peel has some bitter qualities as well, and is an excellent complement to the actions of Gentian. Tangerine Peel delivers several novel avonoids that all o er numerous health advantages including enhancing metabolism, promoting detoxi cation, and protecting cells from free radical damage. Most importantly extracts of Tangerine Peel have been shown to enhance learning and memory. Kawahata et al.
[25] recently reported on the enhancement properties of Tangerine Peel extracts to facilitate potently-mediated transcription linked to the upstream cAMP/PKA/ERK/CREB pathway in hippocampal neurons.
is may have important anti-alcohol relapse bene ts based on dopaminergic genetics and its relationship to executive function and good decision making necessary for appropriate relapse prevention [26, 27] .
Recently, unique discoveries have been made pertaining to the actions of bitters, and a family of 30 speci c bitter avor receptors in the GI Tract. Known as TAS2R's, these receptors are located throughout the gut and are set to detect a variety of di ering bitter pro les. (Other TAS receptors are able to detect sweet and savory tastes). When stimulated, TAS2R receptors elicit a number of actions. roughout the gut and endocrine system, digestive secretions are promoted in the stomach, pancreas, gall bladder, liver, and small and large intestine. Digestion, assimilation, and elimination are all improved. Bitters have been used to help relief symptoms of constipation, atulence, appetite loss, vomiting, heartburn, abdominal pain and nausea [28] .
Another unique action of bitters such as Gentian is in creating aversion to certain things. It is thought that this is a defensive action of the body to protect it from toxins, many of which are o en bitter in taste. One such natural aversion from stimulation of TAS2R receptors, through exposure to bitters, is towards alcohol. Interestingly in fact, according to epidemiological studies, functional variants in bitter taste receptors have been linked to alcohol dependency, adiposity, eating behavior dis-inhibition and body-mass index [29] . Generally, people with lower bitter-tasting sensitivity exhibited the poorer health measure [30] . Speci cally, Wang and associates [30] reported that a missense mutation in the TAS2R16 gene reduces the sensitivity of the receptor to bitter-taste stimuli and that it is associated with risk for alcohol dependence. Other family-based studies on the genetic transmittance of taste perception have previously demonstrated a correlation between genetic variation in TAS2R38 and sensitivity to bitter-taste compounds such as phenylthiocarbamide (PTC) and 6-n-propylthiouracil (PROP). Haplotypes resulting from 3 common non-synonymous coding singlenucleotide polymorphisms in the TAS2R38 gene have been shown to alter receptor functions and taste sensitivity to PTC and PROP. e perceived bitterness of PROP has also been associated with oral sensation and drinking behaviors [29, 31] .
Studies have demonstrated in fact, that people who have a genetic variation that decreases their sensitivity to bitter taste compounds are at a higher risk for alcohol dependence [32] . ey found that a single nucleotide polymorphism (SNP) located within the TAS2R13 gene (rs1015443 [C1040T, Ser259Asn]) showed a signi cant association with measures of alcohol consumption accessed via the Alcohol Use Disorders Identi cation Test (AUDIT). Analyses with other SNPs in close proximity to rs1015443 suggest that this locus is principally responsible for the association. is study is in agreement with earlier studies by Hinrichs et al. [32] that showed a coding single-nucleotide polymorphism (cSNP), K172N, in hTAS2R16, a gene encoding a taste receptor for bitter beta -glucopyranosides, associated with alcohol dependence (p = 0.00018). is gene is located on chromosome 7q in a region reported elsewhere to exhibit linkage with alcohol dependence.
is association is most important in African Americans who carry this allele at a frequency of 26% compared to only 0.6% in whites. In addition others [33, 34] have reported on an association between a TAS2R16 SNP and alcohol intake, and the putative TAS2R38-alcohol relationship was con rmed, although these polymorphisms did not explain sensory or hedonic responses to sampled Scotch whisky.
Furthermore, Du y et al. [34] reported using multiple regression analyses, greater bitterness from 3.2 mMPROP was a signi cant predictor of greater ethanol intensity and less alcohol intake. Interestingly, genotype was a signi cant predictor of alcohol intake, but not ethanol intensity.
A nal point about bitters and alcohol intake: It has been scienti cally shown that bitter compounds can positively a ect glucose balance, and therefore promote healthy glucose metabolism [35, 36] . Speci cally, Dotson et al. [3 ] observed that a TAS2R haplotype is associated with altered glucose and insulin homeostasis.
ey also found that one SNP within this haplotype disrupts normal responses of a single receptor, TAS2R9, to its cognate ligands o oxacin, procainamide and pirenzapine. Together, these ndings suggest that a functionally compromised TAS2R receptor negatively impacts glucose homeostasis, providing an important link between alimentary chemosensation and metabolic disease. is nding coupled with the understanding of the role of insulin on dopaminergic neurons; provide impetus to utilize bitter agonists such as Gentian and Tangerine Peel to potentially obviate compromised TAS2R9 polymorphisms [37] .
Radix bupleuri and bupleurans
Bupleurans a major constituent of Bupleuri radix (Chai hu) contains triterpene saponins including saikosaponins A, B1-4, D, E, F and H and related compounds including saikogenins A-G. Two biologically active polysaccharides, bupleurans 2IIb and 2IIc, have also been isolated from the roots of B. falcatum [38] .
Chai hu (Bupleuri radix), one of the most frequently used herbs in Chinese herbal medicine, has positive bene ts in cases of liver toxicity especially due to alcoholism [39], analgesic properties [40] as well as sedative activity [41] .
Most interestingly, in vivo studies have con rmed the sedative e ects of Radix Bupleuri. Both the crude saikosaponin fraction and saikogenin A are reported to have signi cant sedative e ects [41] . In vivo studies, using the rod climbing test, demonstrated that the sedative e ect of the saikosaponins (200-800 mg/kg) in mice was similar to that of meprobamate (100 mg). Oral administration of saikosides extracted from B. chinense (B. falcatum) or saikosaponin A has also been reported to prolong cyclobarbital sodium-induced sleep. Furthermore, intraperitoneal injection of saikogenin A inhibited rod climbing in mice and antagonized the stimulant e ects of methamphetamine and ca eine [42] . In terms of anti-alcohol e ects by enhancing neurotransmitter levels such as serotonin the synergism may result in reduction of ethanol induced behavioral depression (mood) [43, 44] . Moreover, Chen et al. [44] found that chai hu (radix bupleuri) in liver stagnation and spleen de ciency syndrome patients compared to baseline levels, plasma beta-EP was signi cantly increased (p < 0.01), while E and DA were markedly decreased (p < 0.01) a er the administration of herbals containing radix burplruri in the experimental group. While this e ect may not have a direct relationship to the neural mechanism purported for ethanol per se [45, 46] it does show important e ects on neurotransmitter levels.
Finally, crude saponins of B. falcatum, administered orally to rats at a daily dose of 500 mg/kg for 3 days, normalized liver functions as determined by serum alkaline phosphatase levels in rats treated with carbon tetrachloride [47, 48] . Treatment of rats with saikosaponins 2 hours before treatment with D-galactosamine inhibited the increase in serum aspartate aminotransferase and alanine aminotransferase levels produced by damage of liver tissues [47, 49] . Conversely, saikosaponins did not a ect an increase in serum alanine aminotransferase and experimental cirrhosis in rats caused by carbon tetrachloride intoxication [49] .
Hepatitis C is a major public health problem internationally. Many patients cannot bene t from the current treatment regimen (interferon/ ribavirin combinations) due to its side e ects or ine ectiveness. Unfortunately according to World Health Organization (WHO) approximately 300 million people worldwide are infected with Hepatitis C virus (HCV). In the Western Hemisphere 0.5-1% of the population is infected with HCV. Moreover, 70-80% of people infected with HCV become chronic carriers of the disease. e world health community is seriously challenged because each year, about 2 million people die from the chronic e ects, especially cirrhosis of the liver and hepatocellular carcinoma. e primary mechanism [50] in the course and outcome of HCV-infection is T-cell mediated immune response. In essence, a lack of appropriate immune response leads to chronic attack that induces prolonged cell lysis, especially in live cells (hepatocytes). Radix Burpleuri found in Xiao-Chai-Hu-Tang or Shosai-ko-to (SST), a compound of seven botanical extracts used for liver diseases traditionally in East Asia, was shown to reduce transaminases and the incidence of hepatocellular carcinoma in hepatitis B patients [51] . In a recent trial using SST Deng et al. [51] showed improvement of aspartate aminotransferase; alanine aminotransferase and reduced viral load of HCV-infection which met the pre-de ned criteria for clinical "response."
Based on this detailed historical literature we decided to combine Kudzu, bitter herbs (Gentian and Tangerine Peel) and Bupleurum in a complex with other herbals and evaluate their putative bene ts in terms of attenuation of Alcohol Use Disorders Identi cation Test (AUDIT) scores in moderate to heavy drinkers. To our knowledge the present pilot is the rst such a study in the world that has systematically evaluated this novel complex in humans.
Methods and Materials
Ten Patients were enrolled in a 60 day study to determine the e ectiveness of a natural compound Declinol (Table 1) to curb cravings for alcohol. Most of the subjects came from church programs for alcohol dependence and were recruited via general assembly announcement and written yer. Nine of the ten participants had previously tried other programs to eliminate alcohol cravings and intake with little or no success. e study was done in an at-home basis to allow for better compliance and prove if this program could be successful without daily intervention in a natural setting [11] . Each subject had full time access to the study coordinator and had weekly contact with the coordinator during the full 8 week term. Subjects were all Caucasian, lower to middle income, residing in a small Midwestern town. Each subject was interviewed in person and determined to be actively drinking on a regular basis, all exceeding what would be considered normal consumption ranging from 1-2 times per week to drinking on a daily basis. Several of the subjects had been drinking for many years and o en drank to or past the point of inebriation. Final inclusion of subjects was based on completing the AUDIT questionnaire that demonstrated either hazardous levels of drinking or alcohol dependence. All subjects reviewed a full protocol of the study and signed informed consent forms prior to beginning. Subjects were given an 8 week supply of the compound with instructions and dosing logs. ey were asked to follow all instructions noting changes on a bi-weekly basis. A er completion of the program each subject re-took the AUD questionnaire and also lled out an exit interview. e Declinol Compound for the study was manufactured according to cGMP guidelines and was processed at an FDA registered, OTC, Rx facility.
Physical characteristics of declinol
Declinol utilizes a proprietary and patent-pending encapsulation technology that enhances the absorption and bio-availability of its herbal compounds. e active ingredients are all encapsulated, or enveloped, using speci c processing techniques, within phosphatidyl choline based spheres that act as transport vehicles. e process mimics natural actions that take place within the gut to enable proper absorption of nutrients, especially phyto-nutrients and fat soluble vitamins. e body's own process in this regard creates micelles, single layer or unilamellar spheres in the size range of approximately 100 nanometers that typically can transport single nutrients. However due to dietary and physiological ine ciency, this process can o en be hampered. e technology utilized with Declinol creates multi-layer or multi-lamellar spheres that are readily available and can transport multiple nutrients simultaneously. e nature of these spheres, possessing several layers, also allows both fat and water soluble nutrients to be combined in the same sphere.
is technology a ords several advantages. e multi-lamellar spheres range in size from 200-500 nanometers. At this size, absorption is improved as the combination of nutrients reaching the small intestine can spread out over a larger surface area thereby allowing more area for absorption to occur. In addition, the natural tendency of the spheres is to adhere to the walls of the small intestine for an extended period of time. is also permits di usion of nutrients to be more thorough. As the mixture of varying nutrients are arranged into a more uniform particle size within the transport sphere, there is a stronger tendency for these nutrients to move across the walls of the small intestine together.
is phenomenon therefore can create a strong synergy of action as complementary nutrients are made available in a timely fashion for ongoing bodily processes. Even the make-up of the actual transport spheres o ers advantages. Comprised of 100% food grade material, these spheres, upon releasing their payload of nutrients, are broken down and utilized by the system to improve overall well-being. Studies using both animal and human models have demonstrated that this type of technology can increase nutrient absorption from 50-400% [52] [53] [54] .
Demographics of subjects
From this pilot study with the sample size n=10, the gender distribution is eight males and two females, with the age distribution of 43.2 ± 14.6 years ( Table 2 ). All the statistical analysis was performed using the Cran-R.
Results
From the pre-post comparison of the AUDIT scores, it was found that the score of every participant decreased a er the intervention which ranged from 1 to 31. e decrease in the scores was found to be statistically signi cant with the p-value of 0.00298 (two-sided paired test; p-value = 0.00149 for one-sided test) ( Figure 1 ). e pre AUDIT score was 16.0 ± 9.48 whereby the post AUDIT score 8 weeks later following Declinol administration was 3.5 ± 4.03. e summary of the responses a er the intervention is as follows a er omitting the missing values (Table 2) . Table 2 shows the proportions of the responses of each item. e resultant responses ranged from 50-100%. e two lowest responses related to inability to handle setbacks and sleep issues. Due to the lack of data on the pre-intervention, it cannot be said statistically whether the results were a ected by the intervention. A further clinical study with a larger sample size is required to con rm the results.
Discussion
is is the rst ever pilot results showing that the complex Declinol, signi cantly reduced Alcohol Use Disorders Identi cation Test (AUDIT) scores in moderate to heavy drinkers in a naturalistic setting (Figure 1 and 2 ; Table 3 ). While this is a small pilot study requiring additional large scale controlled studies, we are encouraged. e role of Kudzu is not surprising especially in light of the important role aldehyde plays in ethanol intoxication and the genetics of human mitochondrial aldehyde dehydrogenase (ALDH) both sites of action observed for Kudzu. Since in part, the e ect of this herbal is similar to a disul ram e ect to inhibit the enzyme Dopamine beta -hydoxylase (DBH) whereby neuronal dopamine increases may have profound mechanistic meaning for drug seeking behavior [55] . ere are two facets that are important in preventive tactics related to alcoholism. It is well established that polymorphisms in alcohol dehydrogenase (ADH) family constitutes one of the key sets of enzymes responsible for the oxidation of alcohol. e ADH4 gene, an important member of this family, is a functional and positional candidate for alcohol dependence. Also polymorphisms of the Dopamine D2 receptor gene (ANKKI loci) have been associated with severe alcoholism [56] . In one study comparison between the patients with alcohol dependence syndrome (ADS) and the patients from the control group demonstrated statistically signi cant association of ADH4 (rs1800759) with the alcohol dependence syndrome. e A/A genotype and the A allele were more common in patients with ADS. Also, analysis of the association of the ANKK1 gene revealed statistically signi cant di erences (p = 0.004) between the ADS group and the control group [57] . We are proposing that possibly the anti-alcohol e ects may be due to an e ect on ALDH as well impacting gene expression (mRNA) to augment the neuronal synthesis of dopamine via inhibition of DBH.
e typical modern diet is lacking in bitter taste pro les. is lack of bitter avor ingestion compromises not only overall health, but may allow for a greater risk of alcohol intake. e bitter compounds contained in Declinol can promote better health overall, while also helping to better ensure that the TAS2R receptors in the human gut are stimulated adequately.
One of the ancillary factors in alcohol dependence is blood sugar imbalances. In fact our laboratory hypothesized [58] that one such genetic factor that in uences behavior including drug and food seeking is a predisposition to glucose craving and the overall e ect of dopaminergic activity in the reward center of the brain. is defect drives individuals to engage in activities of behavioral excess, which will increase brain dopamine function, for which we created the term Reward De ciency Syndrome (RDS) [59] to categorize such biological in uences on behavior. Consuming large quantities of alcohol or carbohydrates (carbohydrate bingeing) stimulates the brain's production and utilization of dopamine. So too does the intake of crack/cocaine and the abuse of nicotine. We are proposing that a novel approach to nutritional supplementation may be required to target the RDS role in alcoholism and glucose homeostasis [60] . Alcohol quickly a ects blood sugar, especially in the brain [61] . Certainly an added stress of attempting to eliminate alcohol usage is the drastic swings in blood sugar, which when occurring may stimulate a stronger desire to drink [62] . Any natural means to balance blood sugar can therefore be of great cessation bene t to alcohol programs.
While we only selected a small number of patients (Table 2) to study in this pilot because we wanted to capture a positive e ect prior to a much larger study being planned in the future, we are encouraged with these preliminary results. Importantly, 40% of these patients relapsed more than ve times indicating serious problems with alcohol abuse/dependence. Certainly we caution any real interpretation which must await further study.
Finally, the role of Disul ram because of its inhibition of Dopamine -Beta -Hydroxylase thereby increasing brain dopamine has been also proposed for cocaine abuse or possibly other RS behaviors [63] . Currently we do not have a reasonable explanation as to why the subjects on Declinol did not have bene ts related to both their inability to handle set-backs and or sleep (Table 3 and Figure 2 ). We are cognizant that alcohol abuse induces severe e ects on brain reward circuitry a ecting stress/anxiety as well as reticular formation (sleep region) in the brain. ese problems may have to be addressed in future studies and may require additional therapies and neurochemical epigenetic modi cations.
Conclusions
A major limitation to this pilot is the small number of subjects evaluated and as such we caution any de nitive interpretation of these interesting results. However, this pilot serves as the basis to further these studies and con rmation in a much larger cohort may have important treatment rami cations for not only alcoholism but possibly RDS behaviors as well.
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